Stillingia (Euphorbiaceae) contains ca. 30 species from Latin America, the southern United States, and various islands in the tropical Pacific and in the Indian Ocean. We report here for the first time the occurrence of a member of the genus in China, Stillingia lineata subsp. pacifica. The distribution of the genus in China is apparently narrow, known only from Pingzhou and Wanzhou Islands of the Wanshan Archipelago in the South China Sea, which is close to the Pearl River estuary. This study updates our knowledge on the geographic distribution of the genus, and provides new palynological data as well.
Introduction
During the last decade, hundreds of new plant species or new species records have been added to the flora of China. Nevertheless, newly described or newly recorded plant genera are not discovered and reported very often, suggesting that botanical expedition and plant survey at the generic level may be advanced in China. As far as we know, only six and eight angiosperm genera respectively have been newly described or newly recorded from China within the last ten years (Qiang et al. 2007 , Liu et al. 2008 , 2012 , Liu & Yang 2011 , German et al. 2012 , Deng et al. 2013 , Zhai et al. 2013 , adding up to the number of angiosperm genera from China of 3,120.
Since the middle of the last century, great progress has been made in exploring plants in China and in compiling a Flora for China. In 1998 and in 2013 respectively, the enormous Chinese masterpiece Flora Reipublicae Popularis Sinicae (FRPS) (Editorial Committee of FRPS 1959 -2004 and the English-language revision Flora of China (Wu et al. 1994 (Wu et al. -2013 were fully compiled. However, detailed surveys of plant biodiversity on the oceanic islands are still rare. Of the more than one million plant specimens from the herbarium of South China Botanical Garden (IBSC), only 2,643 collections are from the ca. 6,500 oceanic islands of China (excluding Hainan and Taiwan) from 1927 to 2013. Most Chinese oceanic islands have never been explored for plant biodiversity. Floristic investigations on the oceanic islands are badly needed because islands may be biological refugia and may represent unique fragile ecosystems on the global scale (Pablo 2007) .
Since 2013, we have explored the flora of 18 islands of the Wanshan Archipelago in the South China Sea, and have found an unusual plant on two islands, which is clearly different from any known plant species from China. Detailed morphological, palynological and phylogenetic studies of this plant suggested that it should be a member of Stillingia Garden ex Linnaeus (1767: 19, 126) , namely S. lineata subsp. pacifica (Müller Argoviensis 1866: 1156) Steenis (in Steenis & Balgooy 1966: 302) .
Consisting of ca. 30 species, Stillingia occurs mostly in the New World's tropical and subtropical regions, ranging from southern North America to South America (Argentina) and Pacific Islands. There are only one species and one subspecies occurring in Madagascar, Mauritius, Réunion, Fiji, and several parts of Malesia (Esser 1999) . Woody basal part of fruits, remaining on the plant as a carpidiophore, fused sepals and 2 stamens are diagnostically important for Stillingia. The discovery and study of Stillingia in South China Sea not only adds a new generic record to China, but also upgrades our knowledge on the distribution of the genus and the palynology of the species.
Material and methods
The morphological studies were carried out using herbarium specimens (from IBSC) as well as living individuals in the field. The field studies were conducted at May 2015 in the Wanshan Archipelago, Zhuhai, Guangdong Province. The pollen grains for palynological observation were collected from living plants. More than 30 pollen grains were selected to calculate their size. Protocols for scanning electron microscopic (SEM) study followed Xie et al. (2014) .
To reconstruct the phylogenetic relationships, we selected two sequences of the plastid DNA, the trnL-F region (Taberlet et al. 1991) and the rbcL 1F/724R region (Fay et al. 1997) . The trnL-F region was amplified using the primers c (5'-CGAAATCGGTAGACGCTACG-3') and f (5'-ATTTGAACTGGTGACACGAG-3'). The rbcL1F/724R region was amplified using the primers 1F (5'-ATGTCACCACAAACAGAAAC-3') and 724R (5'-TCGCATGTACCTGCAGTAGC-3'). The PCR amplification used a 5 min denaturing step at 94°C followed by 30 cycles of denaturing for 1 min at 94°C, primer annealing for 30 sec at 52°C, and elongation step for 1 min at 72°C, with a final 8 min elongation step at 72°C. Sequencing was conducted using the same PCR primers at the Invitrogen Corporation (Shanghai, China). Sequences were assembled using SEQUENCHER 5.3 (Gene Codes Corporation 2015) and aligned initially with ClustalX version 1.83 (Thompson et al. 1997) , followed by manual adjustments on Se-Al v2.0a11 (Rambaut 2007) . Phylogenetic trees based on the maximum parsimony (MP) analysis were reconstructed using PAUP* 4.0b10 (Swofford 2000) . The GenBank accessions of sequences published in a previous study (Wurdack et al. 2005) and newly produced in this study are provided in Table 1 . 
Results

Morphology and species identification
In 2008, Binghui Chen collected a specimen of Stillingia lineata subsp. pacifica (B. H. Chen 7914, IBSC) from the Wanshan Archipelago. The identification of the specimen, however, was not able then because the flowers and the fruits were absent. In the summer of 2015, we fortunately found the species again and collected flowers as well as fruits ( Fig. 1 A-H) . The plants can be easily identified as S. lineata subsp. pacifica by having small obovate leaves with obvious serration, a flat midvein, distinct secondary veins and disc-shaped glands at the base of bracts, 3-11-flowered staminate cymules, and the remaining carpidiophore of the opened fruit, which are comparable to the typical individuals of the subspecies from Fiji and the Malesia.
Specimens studied
Here is the information on specimens of Stillingia lineata subsp. 
Palynology
The pollen grains of the subspecies are monads, spheroidal, radiosymmetric, 31.60 ± 2.62 (P: 25.50-37.48) × 31.00 ± 1.87 (E: 25.69-34.23) μm in size. All the pollen grains are tricolporate with smooth margo. The exine ornamentation is perforate, both polar and equatorial view are circular ( Fig. 1 I-L) .
Molecular phylogeny
The topology of the strict consensus tree is consistent with those of Wurdack et al. (2005) . Our data strongly supported the cluster of Stillingia lineata (Lamarck 1788: 734) Müller Argoviensis (1866: 1157) as previously reported from Mauritius, and the three newly sampled individuals of S. lineata subsp. pacifica from China. Thus, our molecular data support the identification of the subspecies. The phylogenetic relationships between S. lineata and other species of the genus need further studies using more molecular data and more thorough sampling due to a polytomy among the three clades of Stillingia (Fig. 2) . Key to distinguish Stillingia from genera of Hippomaneae in China (in the Flora of China by , Stillingia can be inserted in key step 28 of page 167, corresponding to key step 4 below). 
Discussion
The taxonomic history of the Asian Stillingia is complex considering there is only a single species in this region (Esser 1999 Johnston (1923: 91) and S. sylvatica Linnaeus (1767: 126) , which have tricolporate pollen and perforate exine (Park & Lee 2013) . But the pollen grains of S. lineata subsp. pacifica (P/E=1.02) are rounder and smaller than those of the other two species (S. treculiana: P/E=1.33; S. sylvatica P/E=1.20).
The species groups of Stillingia from distinct geographical regions are usually morphologically separable and narrow endemics (Esser et al. 2012) . The taxonomy of the genus is settled now in Asia, but not in the New World (Athie-Souza et al. 2016) . The New World Stillingia can be divided into two groups, the non-succulent shrubs of mostly Andean distribution and the succulent shrubs in the dry regions of northeastern Brazil, both with restricted distributions. The succulent shrub habit of S. lineata subsp. pacifica with milky juice and robust branches may be correlated with the seasonally dry climate on the islands. On the islands of South China Sea, it often grows on rocks and in the bushes near the coast with other common oceanic island plants.
A number of recent studies have attempted to explain the pantropical disjunctions in plants by long-distance dispersal. Birds capable of long-distance flight and monsoon trade winds coupled with oceanic currents may be important factors related to dispersal (Ali et al. 2012) . The drivers of the disjunct distribution of Stillingia lineata subsp. pacifica in the tropical Asian islands may be better explained by oceanic currents. This is because the fruits of the species are capsules and the globose seeds develop a cavity inside when mature, making it floating in the water (own observation). The occurrence of the species only in the islands of Pingzhou and Wanzhou may suggest that it is a new comer to China from southern Asia because the two islands are the outermost ones of the Wanshan Archipelago to the Pearl River estuary.
This study suggests that the tropical oceanic islands may have special floristic elements comparing to the mainland, and are worthy to be explored for plant biodiversity in the future. 
